Within the French 'Margins' Programme (Groupement de Recherches 'Marges', or 'GDR Marges'), The Gulf of Lions was selected as a key area where scientists specialized in complementary aspects of geosciences (structural geology, tectonics, stratigraphy, sedimentology, various aspects of modeling) work together in order to better understand the processes that control the formation and evolution of continental margins. A key objective was to link offshore data (that mainly consist of seismic data and few wells) and onshore studies (mainly based on well and field data). This special edition of Marine and Petroleum Geology on the Gulf of Lions presents some of the main results obtained during three years of research by the group 'GDR Marges-Golfe du Lion'.
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The Gulf of Lions is a passive margin in the NW Mediterranean Basin, bounded to the SW by the Cap Creus canyon, and by the Cassidaigne canyon to the NE (Fig. 1) . It formed by Oligocene-Aquitanian rifting followed by the opening of a micro-ocean separating the Corsica-Sardinia block from the southern French margin (Le Pichon et al., 1971; Séranne et al., 1995) . Because of the young age of this passive margin, its subsidence rate and the associated accommodation space for sediments are significant. As a result, a thick (up to 2 km at the shelf edge and 10 km in the deep basin) pile of sediment accumulated during the Neogene.
Interpretation of data from the Oil and Gas industry (Mauffret et al., 2001) The Messinian salinity crisis (Clauzon, 1974; Hsü et al., 1973 ) is a unique event in the world, that had major consequences on the structure of Mediterranean continental margins. It also allows us understanding the behavior of sedimentary systems in response to extreme sea-level changes, and to explore how a margin reconstructed during the last ca. 5.3 My. The salinity crisis is at the origin of a unique stratigraphic marker in the sedimentary record, the so-called
Messinian erosion surface that is coeval to the deep basin evaporitic sequence. A precise chrono-stratigraphic framework has been established onshore for this event (Gautier et al., 1994; Krijgsman et al., 1999) and can be utilized for regional correlation and margin reconstruction by modeling. The Gulf of Lions is of particular interest for the study of this event, as it is one of the few margins, together with the Nile deltaic margin, where the response of a large fluvial system can be analysed from source to sink. Because the continental shelf is relatively broad, a major effect of the sea-level drawdown was an important rejuvenation of fluvial systems, creating a deeply incised network whose morphology is controlled essentially by transverse accidents inherited from the OligoceneAquitanian extensional tectonic phase. Some of these Messinian canyons might have form by regressive erosion along the slope, in relation with resurgences in karstic fluvial systems, similar to the processes described onshore (Gilli and Audra, 2004) . The Cassidaigne canyon, to the extreme east of the Gulf of Lions ( Fig.1) , might be such an example, as well as features described in the Western Gulf of Lions by Gorini et al., (this volume).
Along the continental rise, detrital cones similar to alluvial fans formed at the outlet of major fluvial systems (Lofi et al., 2003) . One of the main consequences of the Messinian salinity crisis was the deposition of very thick evaporitic series in the deep basin (Ryan, 1973) . Subsequently, the presence of Messinian salt allowed for vigorous salt tectonics affecting an area located at depths between 1300 and 2400 m at the base of the margin. Salt tectonics is well visible on morpho-bathymetric maps.
It is characterized, from the proximal to the distal areas, by four deformation domains: (1) Upslope, the extensional domain comprises numerous listric normal faults, and only small salt This reconstruction is nicely illustrated by a succession of prograding mega-sequences,
showing progressive transfer of depo-centers toward the deep basin (Lofi et al., 2003 ).
An important morphologic feature of the modern Gulf of Lions is the dense network of submarine canyons that deeply (up to 1000 m) incise the continental slope. It was shown that these canyons are not genetically linked to the subaerial Messinian canyons (Berné et al., 1999) , but formed progressively since the Middle-Late Pliocene, probably in relation with increasing sea-level changes and sediment supply (Lofi, 2002) . However, the processes at the origin of submarine canyons, in the Gulf of Lions as elsewhere, remained some kind of "chicken and egg" problem, some authors favoring the importance of slope failures whereas others gave more importance to the position of fluvial systems. In this volume, the detailed analysis of swath bathymetric and high resolution seismic data allows Baztan et al. to propose a scenario where axial incision, formed during periods of direct connection of rivers to the canyons, triggers lateral slope failure along the major valley of the canyons.
Because of high accommodation created by subsidence at the shelf edge, depositional sequences, including thick prograding wedges have been preserved during the Quaternary.
They form a "motif" with steep and low angle clinoforms corresponding to upper (sandy) and lower (muddy) shoreface deposits. Rabineau et al. (this volume) demonstrate that this elementary motif must be attributed to 100 ky glacio-eustatic cycles, and not to higherfrequency cycles as previously proposed (Tesson et al., 1993) . As the study area is a stable margin situated far away from former glaciated margins where isostatic rebound is important, these shoreface deposits can be utilized as a "dipstick" of "global" sea-level changes during the Quaternary. This seismic and sequence stratigraphic approach is completed by shallow cores, that allow precise correlations, through radio-chronology and pollen studies. The pollens also allow identifying warm Marine Isotope Stages, not detectable on seismic profiles (Beaudouin et al., this volume) . Good analogues to the Pleistocene sandy shorefaces of the outer continental shelf can be studied in the modern "highstand" situation. 
